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0 InformaUon system and method for automatically obtaining data about animals in. dairy farming. 



® Tiie system comprises a processing device with 
an input gate to which signals can be fed which 
comprise information about a milk flow during the 
milking of an animal or group of animals. The pro- 
cessing device derives data from the signals, stores 
the data and processes them further. According to 
the invention, the processing device determines de- 
viations in the data in relation to predetermined milk 



flow characteristics of the relevant animal or the 
relevant group of animals and/or changes in the milk 
flow characteristics and it signals an animal or group 
of animals in which the deviations and/or changes 
exceed predetenmined values for the purpose of 
watching the reproductive status and/or health stahjs 
of the relevant animal or the relevant group of ani- 
mals. 
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TTiis invention relates to an infonmation system 
for automatically obtaining data about animals in 
dairy farming, which comprises a processing de- 
vice with an input gate to which signals can be fed 
which comprise information about a milk flow dur- 
ing the milking of an animal or a group of animals, 
and in which the processing device derives data 
from these signals, stores these data and further 
processes them. 

Such a system is disclosed in U.S. patent 
5,152,246, During automatic milking, this system 
measures the milk flow from the udder of a cow 
with a view to automatically stopping the milking 
timely. 

In accordance with the invention, the process- 
ing device determines deviations in the data in 
relation to predetermined milk flow characteristics 
of the relevant animal or the relevant group of 
animals and/or changes in these milk flow char- 
acteristics, and signals an animal or a group of 
animals in which the deviations and/or changes 
exceed predetemnined values, for the purpose of 
watching the reproducth/e status and/or health sta- 
tus of the relevant animal or the relevant group of 
animals. In accordance with the invention, there- 
fore, data regarding the milk flow are used to gh/e 
indications with regard to the fertility status and the 
health of the milk-yielding animal. By statistically 
processing these measured values, changes in the 
milk flow characteristics or deviations from those 
characteristics can be traced by the information 
system and be made known. The purpose of the 
information system is to support the dairy farmer in 
managing his stock. 

In particular, the milk flow characteristics men- 
tioned comprise an expected value and a maxi' 
mum permissible deviation. Tfren, for instance, the 
difference between the received data and the ex- 
pected value can be determined. If the difference is 
greater than the maximum permissible deviation, 
the animal or the group of animals is signalled by 
the system. A farmer can then investigate, for 
instance, whether the animal is ill or establish that 
the animal is fertile. 

More particularly, the piocesang device pro- 
cesses the above-mentioned signals into statistical 
information for obtaining the milk flow characteris- 
tics mentioned. Thus a so-called seH-Iearning sys- 
tem is obtained. The procesang system can for 
instance determine an expected value of the data 
in question for the purpose of obtaining the milk 
flow characteristics. On the other hand, it is of 
course also possible for the milk flow characteris- 
tics to be stored cn the systdm a single time, for 
instance on the basis of generally known informa- 
tion about these characteristics. 

More particularly, the processing device com- 
prises, or is coupled to, a signalling device which is 



capable of signalling deviations between the milk 
flow characteristics on the one hand and the re- 
ceived data on the other which are greater than 
predetermined permissible deviations and/or is ca- 
5 pable of signalling changes in the milk flow char- 
acteristics which are greater than predetermined 
permissible changes. A change in the milk flow 
characteristics can for instance be established by 
continuously adjusting the expected value on the 

10 basis of new data If this expected value is subject 
to a sudden substantial change, something unusual 
appears to be going on. 

The signalling device can for instance generate 
an output signal when a deviation is greater than 

75 the permissible deviation and/or a change is great- 
er than the permissible change. This signal can be 
an observable signal to alert a farmer, for instance. 
However, the signal can also be a control signaPby 
v^ich a particular device is activated, for instance 

20 an automatic gate which is opened to guide the 
animal in question to a different space. 

According a possible embodiment of the sys- 
tem, the data relate to the time interval between 
the application of a milk cluster of. for instance, a 

25 milking rotxit. and the beginning of the milk flow 
from the udder of an animal v/hich is being milked 
by the milking robot 

It is further possible for the data to relate or 
additionally relate to the time irrterval between the 

30 t>eginning of the milk flow and the end of the milk 
flow during the mflking of the animal. Similariy, it is 
possible for the data to relate or additionally relate 
to the maximum flow rate in a subinterval of the 
milk flow period. The milk flow period can for 

35 instance be defined as the time interval between 
the beginning of the milk flow and the end of the 
milk flow during the milking of the animal. Here, 
milking can again be carried out with the aid of a 
milking robot which is known per se. 

40 In addition, the data may also relate to the 

amount of mitk which has flowed on average during 
the milk flow period and/or the variation in the milk 
flow in time during the milk flow period. An exam- 
ple of the latter option would t>e the change in the 

45 ftow rate per unit time. 

According to a particular aspect of the inven- 
tion, the processing device may further comprise 
one or more input gates to which other parameters 
regarding each individual animal or group of ani- 

50 mals can t>e fed. In such cases, the processing 
device can process the signaOed deviations and/or 
changes in combination with the other available 
parameters, such as feed intake, milk yield, tem- 
perature, animal activity, milk conductivity and wa- 

55 ter intake. 

According to a preferred embodiment of the 
system, the system further comprises a milking 
robot for automatically milking the animals, the 
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milking robot comprising means for generating the 
signals representing the milk flow during the milk- 
ing of an animai or group of animals. These signals 
are then entirely automatically fed to the process- 
ing device and processed further. However, it is ; 
also possible for the signals to be inputted in a 
different manner or from a different source, for 
instance with the aid of a keyboard. 

According to the invention, a method for auto- 
matically obtaining data about animals in dairy n 
farming, in which signals comprising infonmation 
about a milk flow during the milking of an animal or 
group of animals are fed to a processing device, 
^ and the processing device derives data from the 

signals, stores the data and processes the data Ji 
further, has as* a characteristic feature that de- 
viations In the data in relation to predetenmlned 
milk flow characteristics of the relevant animal or 
) the relevant group of animals and/or changes in 

these milk flow characteristics are determined, and 2c 
an animal or group of animals is signalled for the 
purpose of watching the reproductive status and/or 
health status of the relevant animal or the relevant 
group of animals when the deviations and/or 
changes exceed predetermined values. zs 

The invention will be further explained with 
reference to the single drawing. The single drawing 
shows a stable layout comprising a possible em- 
bodiment of a system according to the Invention. 
The example shown concerns a stable 1 for milk so 
cows. A few cows are schematically indicated at 2. 
3, 4 and 5. The stable shown comprises a number 
of cubicles 6, 7. 8. 9; feeding stations 10, 11; a 
drinking stati'on or drinking trough 12; and a feed- 
ing floor 13 where the roughage for the animals is - 35 
^ deposited. The stable further comprises a milking 

parlor 14 witii a number of milk stands 15, where 
the cows, such as the cows 3-5. can be milked with 
the aid of a milking robot 16. The milking parlor 
joins the rest of the quarters by way of passages 4o 
18, which in this example are equipped with gates 
17. 

In the example shown, the milking robot 16 is 
provided with antennas 20 which are connected 
with transceiver devices 21 arranged in situ or 45 
elsewhere. Further, the feeding stations 10, 11 are 
each provided with such an antenna 20 and a 
transceiver device 21 . 

If desired, antennas of transceiver devices can 
be arranged at more points, for instance at the 50 
drinking trough{s). in the cubicles, at the exit of the 
milking parlor, etc. 

Each animal whose behavior is to be Investi- 
gated is provided with a suitable Identification 
means, such as for instance an electronic respond- 55 
er, which generates a code signal associated with 
the relevant animal as soon as the responder 
comes within reach of an antenna of a transceiver 



device. The transceiver device can recognize the 
received code signal, so that it can be registered at 
what time, how long and which animal or group of 
animals is present at a specific place. 

On the t>asis of these data, visiting frequencies 
(tile number of visits to a specific station per unit 
time, for instance per day), displacement patterns, 
etc.. can be determined for each animal, and, if 
desired, reproduced. For that purpose, the tran- 
sceiver devices can be connected with a suitable 
processing device 23 by way of fines 22. In tills 
example, the processing device 23 consists of a 
computer 24 with an input gate 25. Also variations 
In the displacement patterns, visiting frequencies, 
etc., can then be determined and optionally repro- 
duced. 

The milking robot 16 is of a type which is 
known per se and accordingly comprises a number 
of milk clusters 26 which can be connected to the 
udders of the animals for automatically milking the 
animal- Further, each milk cluster 26 comprises a 
sensor 27 for measuring the milk flow from an 
udder of an animal during milking. The sensors 27 
generate signals which represent these milk flows. 
These generated signals are fed to the Input gate 
25 of the processing device 23 by way of lines 28. 
Thus Information about the milk flow of an animal 
during milking and the identity of the relevant ani- 
mal is fed to the processing device 23. 

The operation of the system which In this ex- 
ample comprises at least the processing device 23, 
the antennas 20, transceivers 21, and the sensors 
25, is as follows. 

On the tjasis of tiie data inputted in the pro- 
cessing device 23, the latter can produce informa- 
tion which can be used by the farmer when making 
decisions about his stock or about individual ani- 
mals of his stock. At dairy farms it is normally of 
importance to have animals calve regularly at inter- 
vals which are not unduly long, whereafter a new 
peak in the milk yield can be attained. In order not 
to unduly prolong the intervals between calving 
events, the animals must be served/inseminated 
timely and at the proper time (when the animal is 
in heat). In particular the detection of the proper 
time of heat is of importance, since an animal is 
often in heat for only a few hours (6 to 18 hours) 
and then no longer so for a succession of days. A 
second important aspect in dairy farming is animal 
health. The information system is an important sup- 
porting tool for the dairy farmer since it can draw 
the farmer's attention to animals exhibiting char- 
acteristics that deviate from what may be expected, 
such as for instance, eating less- than expected, 
being less active than expected, being less produc- 
tive than expected, etc. 

A particular feature of the present information 
system is that for watching the fertility status and 
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for watching animal hsaHh. use is made of the milk 
flow information. The processing unit 23 can derive 
inter alia the following infonmation from the signals 
received from the sensors 25: 

- false milking tinrre: the time interval between 
the connection of the milk cluster 26 and the 
beginning of the milk flow from the udder; 

- milk flow period: the time interval between 
the beginning of the mQk flow and the end of 
the milk flow; 

- flow rate: the amount of milk which has 
flowed on average during the milking period 
(amount of milk per unit time); 

- maximum milk speed: the htighest flow rate 
measured in a subinterval of the milking pe- 
riod, for instance the fk>w rate in the minute 
when the largest amount of milk has flowed 
from the udder; 

- variation in the milk flow during the milking 
period. One animal will reach a high milk flow 
rapidly while another animal's milk flow may 
be slower to rise. 

By means of stafistfcal techniques, the pro- 
cessing unit 23 can determine an expected value 
of these data for each animal whfch is being nnil- 
ked, as well as a permissible deviation from this 
expected value. This expected value and this per- 
missible maximum deviation in combination form a 
milk characteristic of ttie animal. In tfiis example, 
the processing device is coupled with a signalling 
device 30. forming part of the information system, 
which is adapted to compare the expected value 
with the actual value of the nneasiired data. If the 
difference is greater than the permissibte deviation, 
the signalling device can detect animals exhibiting 
too large a deviation in the mOk flow. The system 
can bring these detected animals to the farmer's 
attention, whereupon the farmer can undertake ac- 
tion. For this purpose, the signalling device can for 
instance generate a signal which can be observed 
by the farmer. 

The second particuiar aspect of the present 
information system Is that the milk flow characteris- 
tics are combined with other characteristics of the 
animal which are already being used in nionitoring 
health and fertinty, such as feed intake, animal 
activity, milk yield, milk temperature, and milk con- 
ductivity. The feed intake is for instance deter- 
mined with the aid of the antennas 20 and the 
transceiver device 21 arranged at ttie feecfing sta- 
tions 11. Also data coming from extemal informa- 
tion suppliers can be trtduded in this prof3e. This 
infonmation can for instance b9 Inputted with the 
aid of a keyboard 29 at the processing device 23. 
Through this comUnation it win be possible to give 
the reports of the system a higtter reliability. 

In this example, the processing device 23 pro- 
cesses the above-mentioned signals into statistical 



information for obtaining the milk flow characteris- 
tics. Thus a so-called sclf-Ieaming system is ob- 
tained. The processing device 23 can for instance 
determine an expected value of the above-men- 
5 tioned data for ot)taining the milk flow characteris- 
tics. The distribution of the data can then be used 
for detemnining the maximum permissible devi- 
ation. 

On the other hand, it is of course also possible 

70 for the milk flow characteristics to be stored a 
single time in the processing device 23 of the 
system with the aid of the keyboard 29 on the 
basis of, for instance, generally known information 
about these characteristics. 

75 The signalling device is adapted to signal the 

deviation between the milk flow characteristics and 
the received data which is greater than a predeter- 
mined permissible deviation and/or to signar a 
change in the milk flow characteristics which is 

20 greater than a predetermined permissible change. 
The change in the milk flow characteristics can for 
instance be estai^Iished by continuously adjusting 
the expected value on the basis of new data. If this 
expected value is sutiject to a sudden strong 

25 change, something unusual appears to be going 
on. 

The signalling device can for instance generate 
the output signal when a deviation is greater than 
the pemiissible deviation and/or a change is great- 

30 er than the permissible change. This signal can be 
an observable signal to alert the farmer, for In- 
stance. However, the signal can also be a control 
signal by which a particular device is activated, for 
ins1arv:e an automatic gate which is opened to 

35 guide the animal in question to a different space. 

In particu^. via. for instance, the input gate 27 
and/or the koyljoard 29, other parameters regard- 
ing each individu^ animal or group of animals are 
fed to the processing device. The processing de- 

40 vice can then process the signalled deviations 
and/or changes in comtxnation with these other 
available parameters, such as feed intake, milk 
yieU, temperature, animal activity, milk conductivity 
and water intake. It will be clear that the information 

45 fed to the processing device can originate from 
different sources and be inputted accordingly: 

- manually, by the farmer/user; 

- by coupling to data bases via modem, dis- 
kette or a different form of data carriers; 

50 - t>y coupling to process control devices and 
transceiver installations, such as for instance 
feeding stations, weighing bridges, activity 
readers, milk conductivity meters, milk tem- 
perature meters, miOc yield meters, milk flow 
55 meters, etc. 

A further elatjoration of the system is that the 
system not only reports signaOed deviations but 
also controls peripheral equipment on the basis of 
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the signalled deviations. Thus it is possible for the 
information system, when the pattern of data is 
Indicative of a condition of heat, to automatically 
call by way of the modem the computer of the 
institution for artificial Insemination. s 

These and similar variants am all understood to 
fall within the scope of the invention. 

Claims 

TO 

1. An information system for automatically obtain- 
ing data about animals in dairy farming, which 
comprises a processing device with an input 
gate to which signals can be fed which com- 
prise information about a milk flow during the 7S 
milking of an animal or group of animals, and 

In which the processing device derives data 
from said signals, stores said data and further 
processes said data, characterized in that the 
processing device determines deviations In the 2o 
data in relation to predetermined milk flow 
characteristics of the relevant animal or the 
relevant group of animals and/or changes in 
said milk flow characteristics, and signals an 
animal or group of animals in which the de- 25 
viations and/or changes exceed predetermined 
values, for the purpose of watching the re- 
productive status and/or health status of the 
relevant aniffial or the relevant group of ani- 
mals. 30 

2. An information system according to claim 1, 
characterized in that said milk flow characteris- 
tics comprise an expected value and a maxi- 
mum permissible deviation. " 35 

3. An information system according to claim 1, 
characterized in that the processing device 
processes said signals into statistical informa- 
tion for obtaining said milk flow characteristics. « 

4. An information system according to daim 3, 
characterized in that the processing device de- 
termines an expected value of said data for 
obtaining said milk flow characteristics. 45 

6. An information system according to any on& of 
tile preceding claims, characterized In that the 
processing device comprises, or is coupled to, 
a signalling device which is adapted to signal 50 
deviations between the milk flow characteris- 
tics on the one hand and the data derived from 
the received signals on the othar which are 
greater thein predetermined permissible devi- 
ations and/or is adapted to signal changes in 55 
said milk flow characteristics whk:h are greater 
than predetermined permissible changes. 



6. An information system according to claim 5. 
characterized in that the signalling device gen- 
erates an output signal when a deviation is 
greater than the permissible deviation and/or a 
change is greater than the permissible change. 

7. An information system according to any one of 
the preceding claims, characterized in that the 
data derived from the signals relate to the time 
interval between tiie connection of a milk clus- 
ter and the beginning of the milk flow from the 
udder of an animal. 

8. An information system according to any one of 
the preceding claims, characterized in that the 
data derived from the signals relate to ih© time 
interval between the beginning of the milk flow 
and the end of the milk flow. 

9. An information system according to any one of 
tiie preceding claims, characterized in that the 
data derived from the signals relate to the 
maximum flow rate in a subinterval of the milk 
flow period. 

10. An information system according to any one of 
the preceding claims, characterized in that the 
data derived from the signals relate to the 
amount of milk which has flowed on average 
during the milk flow period. 

11. An information system according to any one of 
the preceding claims, characterized in that tiie 
data derived from the signals relate to the 
variation in the milk flow in time during the milk 
flow period- 

12. An information system according to any one of 
ttie preceding claims, characterized in that the 
processing device comprises one or more in- 
put gates to wrtiich other parameters concern- 
ing each individual animal or group of animals 
can be fed. 

13. An information system according to claim 12. 
characterized in that the processing device 
processes said signalled deviations and/or 
changes In combination with other available 
parameters, such as feed intake, milk yield, 
temperature, animal activity, milk conductivity 
and water intake. 

14. An information system according to any one of 
ttie preceding claims, characterized in that the 
system further comprises a milking robot for 
automatically milking the animals, the milking 
robot comprising means for generating said 
signals comprising Information about the milk 
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flow during the mitldng of an animal or group 
of animals. 

15. A method for automatically obtaining data 
about animals in dairy fanrting, in which sig- 
nals comprising information about a milk flow 
during the milkirig of an animal or group of 
animals are fed to a processing device, and 
the processing device derives data from the 
signals, stores the data and processes the data 
further, characterized in that deviations in the 
data in relation to predetermined milk flow 
characteristics of the relevant animal or the 
relevant group of animals and/or cfianges in 
said milk flow characteristics are determined, 
and an animal 'or group of animals is signalled 
for the purpose of watching the reproductive 
status and/or heafth status of the relevant ani- 
mal or the relevant group of animals when the 
deviations and/or changes exceed predeter- 
mined values. 



- data relating to the variation in the milk 
flow in time during ttie milk flow period. 

20. A method according to any one of the preced- 
5 ing claims 15-19, characterized in that said 

signalled deviations and/or changes are pro- 
cessed in combination with other available pa- 
rameters, such as feed intake, milk yield, tem- 
perature, animal activity, milk conductivity and 
70 water intake, for the purpose of watching the 

reproductive status and/or health status of the 
relevant animal or the relevant group of ani- 
mals. 

75 



16. A method according to claim 15, characterized 
in that said signals are processed Into statisti- 
cal informafion for the purpose of obtaining zs 
said milk flow cfiaracteristics. 

17. A method accortfing to claim 16, characterized 
in that an expected value of said data ts deter- 
mined for the ptnpose of obtaining said milk so 
flow characteristics. 



18. A method accorcfing to any one of the preced- 
ing claims 15. 16, or 17, characterized by 
signalling deviatians between the milk flow as 
characteristics and the received data which are 
greater than predetermined ()ermissible devi- 
ations and/or changes in said milk flow char- 
acteristics which are greater than predeter- 
mined permissible changes. 40 

19. A method according to any one of the preced- 
ing claims 15-ia characterized by deriving 
from the signals at least one of the following 
data: 45 

- data relating to the time interval between 
the conrrection of a milk cluster and the 
beginning of the mi/k flow from the udder 
of an animal; 

- data relating to the time interval t>etween so 
the beginning of the mBk flow and the 

end of the m3k flow; 

- data relating to the maximum flow rate in 
a subinterval of the milk flow period; 

- data relating to the amount of milk which ss 
has flowed on average during the milk 

flow period; and/or 
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